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ABSTRACT : 

PURPOSE: To prevent the fusion in the normal operation of a panel 
heater and 

the non-fusion when the heater is energized by mounting a thermal 

fuse on the 

panel of the heater. 

CONSTITUTION: A panel heater 1 patterned with an ITO film or 
SiO<SB>2</SB> 

is provided to a glass substrate as a heating element, and the 
pattern is 

eliminated at the part on which a thermal fuse 5 and a lug 8 are 

mounted. When 

the heater 1 runs away, the temp, is detected by the fuse 5 which is 
fused, and 

the supply of current to the heater 1 from a heater driving circuit 
is stopped. 

One lead 6a of the fuse 5 is connected to the electrode 2 of the 
heater 1, and 

the other lead 6b is fixed to the lug 8. Accordingly, when the temp, 
limit 



2/1 1/04, EAST Version: 2.0.0.29 



T<SB>max</SB> of the heater 1 to prevent ignition and fuming is set 

at . - . 

250°C and T<SB>min</SB> at 130°C, the current supply is 

surely stopped 

when the heater 1 runs away to 200°C by setting the fusion temp. 

of the 

fuse 5 at 135°C. 
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OHJcSSSfutiSKt jL-Xi: SrffiiTt A';|.;ut 



hi-X*«c<7)?|$a5tS8*^f»*ffl#lt3^t-l 0-1 

5mmbitczi: imbtim^ 1 leiKoa^-iis 

[00011 

ism±.mm»m] ^ma. ^^mb ix^t 
iff)^&hA-xcrmsmmtmthi>ff)X'ibh. 

[0002] 



[00031 z.i^kn^s.'^■m^i, i-if k tT«ffl*l 

{t^>iti. last UT»4l|^0l»«OJS». fflfficOWcftte 

[00041 -U, ^lilibS^iaSKoKjiJt-AJi, 
'<r«ritffl}g.«B$*fiIU-CIslKISIt'^«IJSIftH-Srff^:V\ 

XiJR')^i>Zbifif^^\ 
[000 51 U»L.^:**'?>. iaSba-XJi, Jiat-f- 

[00061 E4ttfi!*<0jaSb a-X^18®<7>-CRJ 

«a«l4 0<OSc&T®a5K:teOft»t?.flfc't*n'b-:J' 
(®ttb-:?) . 4 2<4A-:».;Wb-:?<0-*<JD«fii, 4 
3Jil8ffi4 2t:-Ja^4^Ea#<tS*lfc'J-H»f 
44»4'e-tf)'J-Hfi4 30flygfc*s^^$itfcffJiJffP 

A-X4 70'J-Hfi5i&*xJ<t" 6£Hf8g=fC, *yih 

ftffl«?^fi8$?^* uro*. 4 6\imm^4 aux 

!«fSffilBiia«Sa«UJtiafiba-X. 4 8ttia«tA 
-X4 7cofca-:firO'J-H«r;>>'P«-r6EitJSB^, 4 
9lib-^'Kil)[l]» ) ii'hm^tiimth 

fiibm-YlA, 5 0J4y-K«4 9t:;&s^P<S*i3tE 

h^'JX'hi. 

[ 0 0 0 7 J H4 JC^J: 3 tC, ffi3toom?^ffl«K3i5lt 

ii^, /U;Ub-^')!i»4,(SLTffiS$fiTi^3t. 
[00 081 Ci-C. 04fc*5V>tiae[bA-X4 7*< 

m'iz-^h^^&mz-r>\yxwm-h. z.<nmim 

B8Wi:Oi»±/'«jf«;Ub-^'4 lco^4 2*'^>•;-^' 
ei4 35:<3{;ft:ffiSJa?4 4 *5 J:t^4 5 SriiotiaSb 
A-X4 7oy-HS*Ki>->TV><e». ^fcoaii 

n^ivyi-^ 4 1 <oi»*<iaeb a -X4 7 1 ^^fsi<ossi 

ISaoTfflSb JI-X4 70My-H«fc<J:t^**S5 

b-:}'4 1 *J®^LfcJ^fc:ft^>*»t>f)a^L''t3fBlrii 
ST-?illtCiaJKb^-X4 7J:mS-tt*fei<)fc<4. 'J 
-Hli4 3<r>S$i:-«CU $4>fcjl:«>*2^4 6*Ji 

5 1 ^xiihtzftinm^m otojtfis^-sc 
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[00091 

s. 

(0010] i-f|!f#fc:ov^-ci»Wts. iRKEl?P« 

TC^t+;kt-:^41<?«lJRtM^«:T.in kL. ? 

X/^^IUt-f4 l±<OfflS*<T.., •Cia)Kta-X4 
7««»Bf^-&J:3*i.y£*&. iftKha-X4 7<0SgBi 

«4 3 , E^JS? 4 4 . 4 5to J:l^ihi<>*x4 6*»*>ra 

ifiiK^<^t) fzH). /N-:^./Pt-^'4 lcOiaS*«T... 
Cf@L^:^tC, iaSta-X4 7<oaffittTs K.\m 

mv^r. e*fcLr?a«tA-X4 7*»»Bii-*l5tc 

yl't-^ 4 1 <0ia!e3!)<Tm.. tl'i^l. <t 0 1^^^ 

<. iaKtji-x4 7oas*«Ts Kinau, T.in # 
iSTfflSh A-X4 7 mm bxLtizt mi 

s^mff>Mmzir>zim4 2*»^.iaKt a-x4 7 

4 l AfiiffitSfN^tCiaSt JL-X4 7At)SfflfLTjD«itf 

[00111 mzimi,Z'0\,n , A^>;Wt-^'4 1 oft 
SiaS (iJRiaS) Toa. , yt:*.;l/b-^4 l<r«l?RtIl 

fm<^asigiiT-c<^jaeT«i„ Kj:txtjL-X4 7<o 

05{iiastjL-X4 7t-'t*;wh 
-:J'4 l<^BfMi:3ftw^iliiS:5^L.<:t>cOf**. 
-'<;^y^t-^'4 l<?:^i2§l4'2:Qi (cioT^illU 
iast JL-X4 7 J^iBrtS . k c:d*«2St»driSa[f Stt 
%tl^hi>fi}t>, l<?5lnil»i4'<iiSJeta- 
X4 7#jfi£r)Si<7)gE*lQi' J?>^'?^-;l'h-:J'4 IJkOISKO 

y>icT... k:w-r&iasti-X4 7coiaff«{f^>o& 

->'*yiATiaSka-X4 7<^)SBtaSTs WffiV^a 
^ k ^ >) , gli«o^l±>'<4-;ut-5' 4 1 <Oji^-tm 
fc:iaKhA-X4 7*«}S»LTMPfftk*S*', fcL 



3) ^^6-11689 
4 

tntf, g»(iOis^cT.«. ^)ii-ct»iiisti-X4 
7«<igS[»ssL.fi{(rc^. ^inmifhi, 

[00121 JJliSlBBLjt J: oC. «e*0i|r»l^N-*yWt 
-^'4 l«^K:jiSSrit«>^r«t*itf5rfe^:u^A-* 
>Uh-3'4 10±|»affTo« k. 
t-^'4 icoiaST.i. k«Oll**'h$v^ (fcfciJf 

^) CU. ^bjL-X4 70«(jIliBK«<iilil09^ 

[0 0131 ^mii. minvimvimh^mi:. 

m^XtcttLiitn-t. SiSSSkLTilKta-X* 

kSrBWk-ra. 
20 [00141 

08&k, S^SkU-C'''«^;l't-:?<0l|ffik«Mlfil8t 

k<^iafc:«e!snfcaist a-xk *^lli^:''<4/^t- 

[00151 *l%B^j9iU^fl^CljV^tU. 
30 «Lt»Cf <0«Sk«tk UT I TOiaaitJiS nO: R/<^ 

-ys-, 3!pO'f-<oi^Hy^^->'*'fiieiastjL-xt> 

th. iasbi-Xii. Kiasba-x«-ir<7)y-H 
fc8irie^"«*/wb-^o®Bik:i|iBawtu, fl&*<oy-K 
^iiries»iii«fcr-7'/w*^tT«jnwfc»a$*ut 

7^^«i'^*i'p<*«:«*EaWtr&-kt:<}:'). /^^-/l^ 
b-^t}J:t^1gS«3»kSSivMK«a-r6. 9^^«ia4 
1»iE^'?*rt'b-:?<0*l>JgaCSI& SttfilB*«»S3t 

^Stt, iasbjL-x*fl«o5isasLa*»'»i|iEBWts 

4T10-15mmfc^*. 
[0016] 

50 imi ^mizxtin. iff^nmn^ft i , asb * 
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[0017] 

[0018)01-3 ii*i^mm 1 coigMMctssti 

[00191 01 Hi;y7XS«t:|t««ct 
Ur I TOmfcliSnOi S-A':^--:^^Uv:/-<^-;U 

^i-li/N'r^-v^tK trv^S. 2ttCu?Bi^»iiBffift 20 

^«!aLTSBiLh-:$'a;i6l2]S8 1 9*»<;»"C*yl-h-:S' 
-*<0'J- H 6 ali't^^Ut-tJ' 1 <om®if 2^S5«!S 

«;»i^>fi8tf>-5r"C, 7b{i'J-Ha6bJfi9Q* 

S^A^/Pt-^' 1 OJf)gtffl:Mi)W>-rS!t«xOt^ Oft 

bi$il/t-:}'IBB0KW«^i^-P^/l' lOti/ii^jf 
thSi^i^t. *>o/'?:|.;Wt-4'l±05^^3j1- 
t:*?'JftffS7ct3J:oTffiSiSftS*t, i/'jay^tf) 

mm^mm 1 1 1 j: tix v^* . 9 a 

lit-^'8!i>|Bl»l 9 (03 ) *>^><05^^''U;Pt- 

9bJiS«E:r-r;H0<^»a$-*i^;<t&S4^T 
abs. 1 2tt/N'^^wt-:? 1 wiBSci »? , 

ir-'t^' --y Lit 2 tlC<0;«!f 5XSRi as 0 ^irt-Cjff 
[00 2G]<X(CSI2(C«V%-t. l4tiStmi^l 
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17«-fc/Wffl^l6^3aW&kw^.«»ffl, 18J4 

jafa-fe;!' 1 2 i:-b;W@^ 1 6 fcitf-fe/PH^ 1 6 k 

m 1 7 siii^63itt<oj>« 'J 3 ymmxh 

4. Tfli*«l 4tt. A'-y^^-f h 1 S**^.*'*?***: 
B<9fl-CV^4. ^^'-y^* ^-^ hJL-v K 1 5»40StL^fV> 

mii4i3xvvmi7i:mt&tmmix\.'^i>. 

[0021] iJcCSB K*JV^T . 1 9«b-^'IBilllSIB 
(mSlHSS) . 2 0ttt-:J'ffl«iaT*6. ©3(2 0 
ti. AC3y-fe>'b*»<;><0^5:b-^'|gi!j[5]!»19'\ 

fi«&-r&. t-^-ifaJiaBi 9«, as2o*»«>«te3 

fi^ms?:, jRlrfeyH 2«jS»fc:ffli«><iJ^r9--Sx 

^ (S^rfri') <Offi«5:a6tC. A•;^;^b-:^' INffiEfi 

[002 21 ST, ^>ir*%BB60»lco|git8a|<7)#ia 
(coi^-ca-^.*. 06 t4y^*;l^b-^' 1 . 4 l*><9iaffi 
ba-X5. 4 7^<OSW)eaB85^fia5MfcJkiSLfc 

mXS>*), 06 (a) {4*«Bac0lglfiO||f|«f!lS:*L. 

06 (b) limmi^^-r. 0+^^9J<?)ifii&<i3»<^» 

:&|6lS:^UTViS. 06 (a) tfcl-^T. ^t^^'b-^' 
lT-«^Lfc»«4, laeSICi')- miiS2A>f>^ffift 
S?4fcia«tjL-X5£D'J-H6a?:gaS*lS. Z<f> 
fg«0|S^{4»J-K6 aOAtlioTltt-f 4<r)!!f«Jai: 
^ f -C* 4 L«e®f<4 y - H 6 

a/ctt. /^7XSK*>*>«oi»!<r)ailiti!i«-cffla3 

^r<oy-H6bt:-:>v%-C. y'«:*';Pb-^'lTl64L/::86 
{4, sfee^ti'). i^V^>^^mi itiitf^f^S 
ig-C'J-H6bfc:fSiEStJ: O^jtSixSA^v^-miO 
gSfat-'^^'^l'b-^' 1 <0Xf7XSfi±tcES$*i.-CV^* 

[0023] a±.<^Ski:^fStmj:M(Om.X^^y 
7-(fcL:fc0&07{CS^-r. ^'774'<0 (a) <4*^<^) 
m 1 f5§ISteff3lci>{tSiaKb j.-X5*{*S?«0iaj^^k 
«r*L. (b) »4«t*g!|{C4J{tSiaSbji- 

X4 7*(*g?(^a^{t5:s^-f . ^rfc, iasagfl: ( b) 
m<7^^m^±^\>^x\ iaKJi#t:<ff>o$*f 

Ltzif-iX. 07t:*jv>-ciiffi^<b (b) J4, 
<OSa8*t4"Cv®S-. KSl ( b ) 0.. . ( b ) .iD 

[00241 **BB#??colgSKcfcv^-C . fbfcfc J:t/56 
ffiB6jtWfc4^>WN*:^/Ub-^ 1 <7)aSI8#T.« 8-25 

or. T.i. (aftaiiiassjo/f^/i'b-^'KoiaKT 
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m^. mtji-xsmmmi 1 3 sx^tzwi^ 

*«»9 0'Cr*'). ia->-C3i«Sr±tf>Sii:«?fV>. 
[00251 tC6*«, fi«*M(b)<^«^. -tO+C' 

r&fc, if/io^mt' (b) .iB <n^, n*;ut-:j' 
l»*i^t««3 sora-cjisu. ?fc*C^>IBI*m 
tl.^tgifc!i<*>«.. S^s a»tclf rUo ( b ) ... 10 

7(i6 5'CK^:->T*5'?, ^**)aiKba-X4 7<0» 

iiifflS6 5x:k-aL, ^m^\.9ipt><nmjfimtz 

J:3fc. IS«iaKt:J:-jTHfcaffib*-X4 7<0tta 

[0026] JjLha^i 3 fc. *»>B«IP<0»ff L>i 

l^tT.«, =2 5 or. T.iD =i30x:ffmsrQ. ii 
Sba-X5<0j§WiaSS:l SSrtcaSmtf. 
;Ub-5'l«03i5g||ifm<ottBiiieife-f. $*>{cv«;^ 

jub-^ 1 (nmmvuiiss.^ 3.-XA immLx^ 

[ 0 0 2 7 } S ^, iz::ifmnWi 1 i^Mtll, SSb 

■«5»r;l' S A(0*SK5rfflv 'J - 6 b SrH^t 
^S/^L. y'«*/l'b-^'10;!f9XS«fcatUTfe|aHt 

h. ttz. 01~3t:5?L!t<}:3t:. iiSbA-X5<0 

[00 28] i^t. iaKba-X5k«ffi»2i:<0i|iEB 
ftwc<ts^«xs-c, ^o-C^Wt«^«T-aSba 
-X5$-»8S$*Ttipc:t*«*;i<>h.S*<. U-H 
6a.^l OmmfeUico^StC-rSCfc'CllIjSLTV^*. 

'J - Kft'&«< thtm^iz>mfi'f> hifi. -^wm 4o 

A'b-^l^oai±♦^fiSLrv^S;t«>, *»B^?!E<?)|6 
liTW, 7nim~l 5mm<0KfflT<b*ltf, iS«ba- 

[ 0 0 2 9 ] iX: , Sfidr±±<r«MSEISt:RltTU. 

1 CDlBS-'f^- vS-7^^fi8J5>iaiSb 
XSOiegfflTFicttliiJtf, SSWx3-h<0feKt 

[00 301 s^>t:. 7/«8ob-^'aa!iffl««a» 

1 S'VCOftS'Jr-ryU 1 0O«i^>S9 aJ4/'?*/Ub- 50 
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Sir-y;n o<oai?i*<Xf9XJast:c:-rii-CBi»k:M 
[00311 

[<i!:^>9ISS0i|l BI8(i*?&B^<oiP(2<^>|lt&9!l^^-r. m 
8«f, 01 tH-«^>ff^tftLJtSWIi01 tSJKOlS 

nxhh. m^zii\^x, 2i«^jrs!!. 

ElU'^^ISiy-y/H 0 i * &fctf)«*i';<i5 
2 1 a^r<i,i;tcn4.;Wb-^' KOftSJiC??^ 3TT^9 
^'fiittSgW)-*- 43t40<OfiiaZ^«>a52 l bt$J:t;2 1 
ct^th. C<09^^fi21li. f^^fUh-^ 1(7>:«^ 

^mm^xm.iiix^'^i. 2 2<iftffi(^iasba- 

Xr, ■fe)U-K24a*Jj:t^24bllB-*|«fIte¥ff 

xt/23-c^smiitifwmfnzn^$iix\^h. 
i>. 

[0032] :^mi^m2^>mmm\iia&h ^l- 
xb. ixnmxv-)^^\tiiii}pim--um^<om 

mmiZhh, 2aSba-X2 2co^»»»SSr#;i. 
tUSr^. aKbjL-X2 2*{J:t;^<^y-KS24a, 
2 4 bJi>'N%;Pb-^' l<0;!y9XSfi±l=||^$fLTV> 

mmi>m^\ >'<*;i'b-:?i«^g&6«^k:J:^T-:fr 
«ffiffi2)!l><>y-H2 4a^. h'i-IHiif^xmLt^ 

h^^w.2 1 sex u - K 2 4 b A^iirr4isa«*« 
^SKioisttMfcRfe*'). -''<*;i'b-5'i<ojaa 

±#t:*ft SiaSb i-X2 2<nWS3mmi<^'y 

7afcraaifc:«»-rs. 

[00331 C:C-Cliy-K24bfc9^^21<0JS» 

f)u^mi^mLtLxm^x\>we^£^\ tt:. ms, 

-K24 b j; 02mmJaJ:«t)tl2MJC><:*-;l'b-:J' 1 
036»A^-y3*i6»t. S<5>fc9^'1S2l«c»i{4B»l 
»ffl55*f')ia»fS821 btJj:l^2 1 c^KftSCfcT. 
9/fi2 1 feit^iSSb J.-X2 2<0iagXUiS-fiSik 

u fe^ffiSi^wftUTv^*. ^^'isaifcit^iasb 
A-x2 2<otag*%«t4ifc3i', taffi»»<o»g-c 

[0034] 

{ 1 ) y^^^vl'b-r^ifciaSbi-Xisil^-eiOy-H 

iQC{iiic:%%asmKb a-x£^?t£^ ^ 0 , 
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[00 3 51 (2) '''«4-;ut-^'±k:fiStA-X*jJ: 
100 361 (3) A'^^Uh-^'ieJJBaftSriaStju 

100 371 (4) 

SI. A g'^.-x h ttzMmmmm^mth z. t 

t', (2)«<ir)m)gtti&$f>tc:i6i±^fig 
[00381 ( 5 ) b-^'|gi!llH]58^c^»g?^r-7';l' 

[00391 ( 6 ) iajKt jL-Xffim^^o^mn^hti 
tr*« W)» 1 nmmwM ttixo ^j:m^>^ ( ^ 

1 0 0.4 0 1 . { 7 ) t-4'3os«i^«ciftS®-CiS]St 
a-X*ll5lfcigBr'ini8t«r*). iSSMmizmm^ 

imi] 



[011 *j«BB<^is 1 <rmmic^i>i&8t^ ji-xs 



[@2] 
[@3] 
(041 

[051 



@ 1 (^S^0fS@T%& . 

[06 a] :4c;ilB^aiSb A-X|@|<^fiai^$ 
10 ^HTfc*. 

[06 bl m!<om&tA-X^^fr)^&}Smiijp 

tat-**. 

[081 *»BqolR2o:^09{r^JiMt0-CibS. 

1 •.y'?*;Pt-^'. 2 : -»<*;l'h-:y«8i». 3 
>Ut-^<OITO>'N-^'->'a5. 4 :1Mi»ajL<^Batt 
20 Ita. 5:iaSta-X. 6a. 6b:iaata-XcO 
'J-K, 7a, 7b : 9^^<0'J-K*£^>». 8:9 
^^fi, 9a : y^m.<0^-fnr1SMtly'J(&. 9b : 5 
^^K<^:5— :^;i'«S*i^-><a5. I0:«g|^-r;k 1 

1 : 7^^«ll^8^ffJ, 1 2 : 1 3 : 

:iy«mm, 1 4 : T«3fcffi, 1 5 : A /^^'T h^i^ 
-/ 16: -fc/Hl^s 1 7 : -tim^. 1 8 : H: 
;Hl«*Jj:tf-fe/l^S«@^SE«n, 1 9 : t-^S 
iJlHlK. 2 0 : WM. 4 0 : MSStlKfe. 4 1 : f^^/l' 
t-^'. 4 2 4 3 : y-F«. 4 4 : U-K 

30 SIE^JS^. 4 5 :fflSha-Xfl)U-KE«SS^. 4 
6 : E^SS8^±A*>'\ 4 7 : iSSt j>--X. 4 8 : ffl 
Khi-X<oy-HEJtig^. 50 : 'J-HliJBE«iiil 
5 1 : mm<0±if>^'>\ 4 9 : h-i 

[031 




ID Sk 



6b S 



2/11/04. EAST Version: 2.0.0.29 



(7) 



«Ba¥6-l 1689 



(02] ims) 




I) 30 BO 



2/1 1/04. EAST Version: 2.0.0.29 



(8) 



im8] 




ma¥6-l 1689 



2/1 1/04. EAST Version: 2.0.0.29 



Page 1 0 



* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mounting structure of the thermal fuse especially about the heat 

built-in electronic equipment which mounted the thermal fuse as a safety device. 

[0002] 

[Description of the Prior Art] In recent years, many things which built the heater in electronic equipment, such as a 
copying machme, a printer, and a liquid crystal display for mount, on the functional principle or engine-performance 
security are produced commercially. These are extending a conmiercial scene also not only as an industrial field but 
home use. 

[0003] Although it is equipment convenient as a user, since a source of pyrexia called a heater is built in, these 
electronic equipment can often be seen, also when emitting smoke accident and ignition accident occur. As a cause, 
failure of an electronic circuitry, failure of components, and a user deal with it, and it is going across the error etc. 
variably. 

[0004] On the other hand, the manufacture maker of these electronic equipment performs a circuit design and a 
mechanical design in consideration of various use gestalten, and is putting a lot of energy also into quality inspection 
Even if especially a circuit design top has poor components and a manufacture mistake, in order that it may construe 
logic so that a heater may not heat and may plan safety of a duplex fiuther, it takes in a thermal fuse in many cases. 
[0005] However, in order for heat transfer effectiveness to change with the structure of an installation location and th 
perimeter, and environmental temperature since a thermal fiise is what detects heat by heat conduction from the lead 
portion on a principle, and to make it a fuse go out certamly with laying temperature at the time of a heater overrun, 
detailed layout of heat conduction and sufficient evaluation are needed. 

[0006] Drawing 4 shows an example of the conventional thermal fiise moimting structure. In drawing 4 , it is the lea 
wire with which one electrode of a panel heater was soldered to the panel heater (field-like heater) with which 40 wa 
stuck on the heating object and 41 was stuck on a certain plane section of the heating object 40, and 42 by the electro 
42, and the end was soldered to 43. 44 is the crimp-style terminal by which caulking was carried out to the other end 
the lead wire 43, and is carrying out the hole difference configuration for screw stops. 45 is the crimp-style terminal 
which carries out caulking of the lead section of a thermal fuse 47, and is carrying out the hole difference configurati 
for screw stops. Lead wire for a screw for 46 to carry out immobilization of the crimp-style terminals 44 and 

45, the thermal fuse with which 47 set up necessity fusing temperature beforehand, the crimp-style termmal with wh 
48 carries out caulking of another lead of a thermal fuse 47, and 49 to supply the electrical and electric equipment fro 
a heater drive circuit (not shown), the crimp-style terminal with which caulking of 50 was carried out to lead wire 49 
and 51 are screws which cany out ♦♦♦♦♦♦ immobilization of the crimp-style terminals 48 and 50, 
[0007] As shown in drawing 4 , the thermal fuse in the conventional electronic equipment was usually separated from 
the panel heater in locations other than on [ of a panel heater ] a field, and is arranged in them. 
[0008] Here, the transfer path of heat in which a thermal fuse 47 results in fusing in drawing 4 is explained. As for 1 
of the transfer path of this, 2nd can consider the path transmitted in the lead section of a thermal fuse 47 through lead 
wire 43 and crimp-style terminals 44 and 45, and the path from which the heat of a panel heater 41 is transmitted to 
both the lead wire and the main part section of a thermal fuse 47 through the ai r sj^ ^ce between thermal fuses 47 from 
the electrode 42 of a panel heater 41 . Therefore, when a panel heater 41 hangs up, in order to make a thennal fuse 47 
go out certainly at the fusing temperature set up beforehand, it is required to fix the length of lead wire 43 and to mak 
regularity the hole location of the heating object 40 for putting in the stop screws 46 and 51 further. 
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[0009] 



[Problein(s) to be Solved by the Invention] However, in the above-mentioned conventional example, even if it fixes w v. • . 
above-mentioned length and the above-mentioned screw hole location of lead wire, the problem still remains in the 
detection precision of a thermal fiise 47. It muprhlY divides into a cause^ those with two and one are change of 
environmental temperature, and another is thC jbnvection current of ajf!^ 

[0010] The former is explained first. It is Tmin about the normal operation temperature of a panel heater 41 under 
ordinary temperature environment temporarily. It carries out. Furthermore, emitting smoke of a perimeter member is 
considered at the time of panel heater 41 overrun, and the temperature on a panel heater 41 is Tmax. When it is thoug 
that a thermal fiise 47 melts, it is TS about the fusing temperature of a thermal fuse 47. Supposing it makes it a setup 
Since the heat which escapes from lead wire 43, crimp-style terminals 44 and 45, and the stop screw 46 to surroimdin 
air under low-temperature environment increases more than the time of ordinary temperature environment (heat loss 
becomes large), the temperature of a panel heater 41 - Tmax the time of reaching - the temperature of a thermal fiis 
47 ~ TS - before it cannot reach but a thermal fuse 47 melts as a result - the temperature of a panel heater 41 
Tmax It exceeds enough and risk of the trouble of emitting smoke or ignition occurring arises. Since the heat loss 
previously stated to the bottom of hot environments becomes small, the temperature of a panel heater 41 is Tmax. Th 
temperature of early and a thermal fuse 47 is TS enough rather than it reaches. It reaches and is Tmin. It is possible t 
a thermal fuse 47 melts near. Therefore, Tmax Tmin The case where current continues flowing to a panel heater 41, 
without a thermal ftise 47 melting even if the heat loss of a before [ from an electrode 42 / a thermal fuse 47 ] 
fluctuates, a thermal fuse 47 melts [ a panel heater 41 ] in normal operation when the worst, poor heating occurs or a 
perimeter member begins emitting smoke and ignition by the height of environmental temperature, when a differenc 
small can be considered. 

[001 1] Next, about the latter, they are the allowable temperature (maximum temperature) Tmax of a panel heater 41 , 
and the temperature Tmin under the ordinary temperature environment at the time of the normal operation of a panel 
heater 41. And fusing temperature TS of a flise 47 Explanation is added by the case where it is assumed that it was se | 
as the same conditions as the former. Drawing 5 shows a thermal fuse 47, the cross section of a panel heater 41, and 
migration of heat, the heat of the inside of drawing, and a panel heater 41 — the inside of air - Ql It moves and a 
thermal fuse 47 is warmed. However, since there is a convecting property, air is the heat flow QF of the thermal fiise 
neighborhood during heating of a panel heater 4 1 . Heat flow Qp on a panel heater 41 It is generated. These flows QF 
and QP Since the crevice between surrounding, and the way and direction where air flows also v^th the temperature 
and the configuration of the posture of this electronic equipment or other built-in components change, repeatability i 
also difficultly deficient in carrying out the quantity-of-heat migration to regularity. Ilierefore, Tmax The temperatu 
of the thermal fuse 47 to receive has large dispersion. If emitting smoke and ignition are taken into consideration on ; 
product design, a margin will be seen, and it is the fusing temperature TS of a thermal fiise 47. It becomes a low setu ! 
When the worst, at the time of the normal operation of a panel heater 41 , a thermal fiise 47 melts and it becomes poo ( 
heating, or evasion of poor heating is thought as important, and it is the fiising temperature TS. If it sets up highly, it 
will be Tmax when the worst. Even if it exceeds, a thermal fiise 47 continues passing current and there is risk of / 
emitting smoke and ignition. 

[0012] maximum temperature Tmax of the panel heater 41 when having to stop energization in the conventional 
example at the time of panel heater 41 overrun, as explained above Temperature Tmin of the panel heater 41 at the ti 
of normal operation When a difference is small (in for example, the case of the heater for liquid crystal equipment 
incubation stated in the next example) Variation becomes large with the temperature and the configuration of 
surrounding environmental temperature, the posture of electronic equipment, and other built-in components, and the 
detection temperature of a thermal fiise 47 is a certain value TS about a thermal fuse 47. Even if set up, there was ris 
of the emitting smoke and ignition by poor heating and panel heater overrun. 

[0013] This invention was made in view of the trouble in the above-mentioned conventional example, and aims at 
preventing fiising at the time of malfunction of a thermal fiise, i.e., the normal operation of a panel heater, and insolu 
♦* at the time of overheating of a panel heater in the panel heater built-in electronic equipment which mounted the 
thermal fiise as a safety device. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in this invention, it is characterized 
by mounting this thermal fuse on a field of a panel heater in panel heater built-in electronic equipment equipped mih 
panel heater, an electrical circuit which drives it, and a thermal fiise connected between an electrode of a panel heate 
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and an electrical circuit as a safety device. 

v[00 1 5 J It sets in the desirable .example of Ais, invention, and in order ta fiXaand.position.said .thermal fuse,,a metaliu ,n 
plate is used, under the present circumstances, said panel heater - a glass plate top - as that heating element - an IT 
fihn or Sn02 a film pattern - and it forms in a location which can secure the distance for insulation on the required 
safety standard so that that heating element pattern may avoid said thermal fuse, its lead section, and the lug-plate 
section. A thermal fuse solders one lead of this thermal fuse to an electrode of said panel heater, and connects a lead 
another side to a panel heater and an electrical circuit, and an electric target caulking or by soldering to a lug plate 
electrically connected to said electrical circuit through a cable. The bending section for dashing against a lug plate at 
the appearance section of said panel heater, and deciding a location is prepared. It had a configuration which a lug pi 
carries out caulking of the covering section and the core wire section at a tip of said cable, and is fixed, and tiiis fixed 
portion has projected from a glass substrate edge of said panel heater. Immobilization with said lug plate and glass p 
of a panel heater is performed using adhesives (for example, silicon system adhesives containing an electric conduct 
particle), Ag paste, or ultrasonic solder which has heat conductive nature. Furthermore, tiie lead length of said therm 
fuse is set to 10- 1 5mm firom the drawer section of a main part of a thermal fuse to the soldering section. 
[0016] 

[Function] Since tiie problem of die effect of heat loss or the convection current of air which had become a cause und 
detection precision wrong in the conventional example by having mounted the thermal fuse on the panel heater is 
avoidable to tiie previous conventional example according to this invention. Also in small electronic equipment, a se 
of the optimal thermal fuse of the difference of tiie normal operation temperature of a panel heater and the maximum 
temperature of ignition emitting smoke prevention is attained, and reliability **♦* electronic equipment can be offer 
also to poor heating at ttie time of the normal operation of a panel heater, and the emitting smoke and ignition at the 
time of an overrun. 
[0017] 

[Example] Hereafter, tiie example of this invention is explained using a drawing. 

[0018] Drawing 1 -3 show the thermal fuse mounting structure of the electronic equipment concerning the 1st examp 
of this invention. Drawing 1 is [ a cross section and drawing 3 of an isometric plot and drawing 2 ] the block diagram 
of an electrical circuit. Among drawing, the same sign is shown in the same components and these structures and 
functions are explained. 

[0019] Setting to drawing 1 , 1 is an ITO film or Sn02 as a heating element to a glass substrate. It is the panel heater 
which carried out patteming, and the portion which mounts a thermal fuse 5 and a lug plate 8 has lost the pattern. As 
for one polar zone of the panel heater 1 which 2 becomes with Cu foil or ultrasonic solder, and 3, the exoergic range 
a panel heater 1 (patteming range) and 4 are the soldering sections for immobilization of the electrical installation of 
one lead section 6a of a thermal fuse, and the polar zone 2, and a thermal fiise 5. A thermal fuse 5 is for detecting and 
melting temperature at the time of the overrun of a panel heater 1, and cutting tiie energization to a panel heater 1 fro 
the heater drive circuit 19. One lead 6a of a thermal fuse 5 is connected to the polar zone 2 of a panel heater 1. 6b is 
being fixed to the lug plate 8 in another lead section of a thermal fuse 5. 7a is one side of the caulking section of the 
lead section 6b, and another [ which carries out caulking of the tip where 7b bent lead section 6b at about 90 degrees 
portion, and 7c are the bending sections for positioning a lug plate 8 in the appearance of a panel heater 1 . A lug plat 
has the portion which carries out caulking of the interconnection cable 10 of lead section 6b of a thermal fiise 5, and 
heater drive circuit, and is bent outside the exoergic range 3 on a panel heater 1, and is positioned by section 7c, and 
adhesion immobilization is carried out with the thermally conductive adhesives 1 1 of a silicon system. The portion 
which carries out caulking of the core wire of the interconnection cable 10 with which 9a supplies the electrical and 
electric equipment from the heater drive circuit 19 ( drawing 3 ) to a panel heater 1, and 9b are portions which carry 
caulking of the covering of an interconnection cable 10. 12 is heated by a certain laying temperature by pyrexia of a 
panel heater 1, it is the liquid crystal cell (for example, ferroelectric liquid crystal eel) which performs image display 
the equipment of this invention, and sticks two glass substrates which carried out patteming of the transparent 
electrode, and encloses liquid crystal. 1 3 is the adhesives of the silicon system which maintains a liquid crystal cell 1 
and a panel heater 1 at optimum clearance, and fixes mutual. 

[0020] Next, a eel stationary plate for tfie back light unit 16 for tiie bottom polarizing plate which consists of a PVA 
film material with which 14 has combustibility in drawing 2 , and 1 5 to make the image of a liquid crystal cell bright 
and make it legible to fix a liquid crystal cell 12, the frame part to which 17 supports the eel stationary plate 16, and 
are silicon system adhesives with the elasticity which fixes a liquid crystal cell 12, the eel stationary plate 16 and the 
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eel stationary plate 16, and a frame part 17. Although the bottom polarizing plate 14 is for polarizing and does not sh 
.4he.diffused .light from a.back light 15 an drawing,>it js-stuck on-the .glass plate..The, back light unit. 1 S has constituted^ 
the structure which possesses a lamp, a diffusion board, an inverter, etc. which are not illustrated, and supports the 
bottom polarizing plate 14 and a fr^e part 17. 
[0021] Next, in drawing 3 , 19 is a heater drive circuit (electrical circuit), and 20 is a power supply for heaters. A pow 
supply 20 supplies the electrical and electric equipment from AC plug socket to the heater drive circuit 19. The heater 
drive circuit 19 has the fimction which changes into a panel heater 1 the current supplied from the power su pply 20 a 
pmEgrquantit Y of current based onThe Information on the thermistor mo t shown) which it had near tne liquid crystal. 
cell 12, and stops heater energization at the time of failure mode of a certain kind. 

[0022] Now, the feature of the 1 st example of this invention is described here. Drawing 6 is drawing [ the convention 
example / path / of the heat from panel heaters 1 and 41 to thermal fuse s 5 and 47 / transfer ]. drawing 6 (a) shows th 
1st example of this invention, and drawing 6 (b) shows the conventional example. The sense of the drawing Nakaya 
mark shows the migration direction of heat. In drawing 6 (a), lead 6a of the soldering section 4 and a thermal fiise 5 
transmitted to the heat generated with the panel heater 1 from the polar zone 2 by h eat conduction . Although most 
generates the heat loss in this case only by lead 6a, since lead 6a is located in a 1 .5mm place on tKe glass substrate of 
panel heater 1 with the gestalt in which this invention person etc. experimented, each other is offset by sub****** of 
the heat from a glass substrate, and that heat loss is faint. Although the heat generated with the panel heater 1 is 
transmitted to lead 6b by heat conduction by heat conduction through the silicon adhesives 11 and a lug plate 8 abou 
another lead 6b of a thermal fuse 5, since any components are arranged on the glass substrate of a panel heater 1, hea 
loss is faint. . . 

[0023] Drawing which graph-ized the above result with the function of time amount and a temperature rise is shown 
drawing 7 . (a) in a graph shows the temperature change of flie five thermal fiise soma in the 1st example of this 
invention, and (b) m a graph shows the temperature change of the 47 thermal fuse soma in the conventional example 
addition, as for a temperature change (b), since thte heat loss rate of the convection current o f air or a lead line part is 
large as the conventional example explained by theway, a temperature rise has much dispersion. Therefore, it sets to 
drawing 7 and, for a temperature change (b), the continuous line is (dashed line b) max and (b) min about central val 
The width of dispersion is shown. . 
[0024] It sets to this invention person's etc. experiment, and they are 250 degrees C and Tmin (if temperature Tmm o 
the panel heater 1 at the time of heating is usually made into 130 degrees C, in the case of the 1st example (a) of this 
invention, the energization to a panel heater 1 can be stopped certainly in the place where the panel heater 1 hung up 
200 degrees C when setting the fiising temperature of a thermal fuse S ag-1.3.5_.degiiees-C.-) about the temperature 
limitation Tmax of the panel heater 1 for ignition and emitting smoke prevention. At the time of usual heating of a 
panel heater 1, the temperature of a thermal fiise 5 is about 90 degrees C, and energization is not stopped accidentally 
[0025] however - if in the case of the conventional example (b) it thinks with the central value and the fusing 
temperaUire of a thermal fuse 47 is set as 65 degrees C -- dispersion width - (b) min a case - the time of panel heate 
overrun - up to about 350 degrees C - going up - ignition and emitting smoke - it may generate . moreover, revers 
- (b) max of dispersion width a case - a panel heater 1 - the thermal fuse 47 is 65 degrees C at the time of usual 
heating, that is, the energization from an electrical circuit 1 9 will be severed in accordance with the fusing temperatu 
of 65 degrees C of a thermal fuse 47. That is, it breaks down. Since dispersion is further produced to the detection 
temperature of a thermal fuse 47 with environmental temperature as the previous conventional example described, 
depending on a xiser's operating environment, failures will occur fi«quently. 

[0026] In the liquid crystal cell 12 manufactured [ person / this invention ] as stated above, and the electronic 
equipment which consisted of a panel heater 1 and a back light 15 In the condition (the same Tmax =250 degree C a 
the 1st example of this invention, and Tnun =130 degree C) If the fusing temperature of a thermal fuse 5 is set as 135 
degrees C, the failure at the time of the normal operation of a panel heater 1 does not take place, but a thermal fuse 4 
melts it fiirther at the time of the overrun of a panel heater 1, and it can prevent ignition and emitting smoke certainly 
[0027] Furthermore, by the 1st example of this invention, in order to gather the heat-conduction effectiveness to a 
thermal fuse 5, a lug plate 8 carries out caulking of the lead section 6b certainly using the metal plate of brass or 
aluminum, and is fixing the lug plate 8 with the silicon system adhesives 1 1 which have heat-conducting characterist 
to the glass substrate of a panel heater 1. Moreover, as shown in drawing 1 -3, in order to raise the location precision 
a thermal fuse 5 and to secure 2mm (voltage 1 lOV specification) of beyond distance for insulation on product-safety 
specification, a lug plate 8 prepares bending section 7c, considers as the appearance thrust reliance of a panel heater 
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and is performing positive positioning. .... r u • j . n u ^ 

,.,....».».^40028].MoreGver,«although.it-canxonsider.makinga.ther^ 

connection production process by soldering of a thermal fuse 5 and tiie polar zone 2, lead 6a is avoided by making it 
length of 10mm or more. When the lead was lengthened, heat loss had worries, but since lead 6a was located on the 
field of a panel heater 1 as the feature of the 1st example of this invention explained, when it was tiie range of 7nun - 
15mm, in this invention person's etc. experiment, the error was not produced for tiie detection precision of a tiiermal 

m029i Moreover, about tiie distance for insulation on product safety, tiie exoergic pattern of a panel heater 1 is not 
prepared directly under [ mounting section ) a lug plate 8 or a tiiermal fuse 5, and electric short risk is not produced, 

[0030] Furthermore, since caulking section 9a of tiie interconnection cable 10 to tiie electrical circuit 19 for a heater 
drive of a lug plate 8 has projected to tiie metiiod of outside [ edge / of a panel heater 1 / glass substrate ], it has also 
avoided risk of covering of an interconnection cable 10 rubbing against a glass edge, and resulting in an open circmt 

[other Example(s)] Drawing 8 shows tiie 2nd example of tius invention. The members which attached tfie same sign 
drawing 1 are drawing 1 and a common member among drawing 8 . In drawing 8 , 21 is lug plates, such as metal, fo 
example, *♦♦♦♦♦*♦**, or a product made from aluminum, and has tiie positioning sections 21b and 21c for dashing 
against the comer of caulking section 21a for carrying out caulking of tiie interconnection cable 10 to tiie circuit for a 
heater drive, and apanel heater 1, and positioning tiiis lug plate. This lug plate 21 is being fixed witii adhesives, Ag 
paste, or ultrasonic solder etc. which has heat-conducting characteristic on tiie glass substrate of a panel heater 1. 22 
tiie tiiermal fiise of a square shape, tiie leads 24a and 24b are pulled out in parallel witii tiie same direction, and after 
bending tiie tip at a right angle like illustration, it is connected to tiie electrode 2 and tiie lug plate 21 respectively 
electrically [ in tiie soldering sections 4 and 23 ] and mechanically. It is tiie same as tiiat of tiie 1st example of tius 
invention in electrical circuit, and omits. 

[0032] The feature of tiie 2nd example of tiiis invention is in a mounting gestalt in case tiie duecdon of a lead cash 
drawer is tfie same direction in a square shape as a tiiermal fuse. When tiie temperature detection precision of a tiierm 
fuse 22 is considered, since a tiiermal fuse 22 and its lead sections 24a and 24b are mounted on tiie glass substrate of 
panel heater 1 , tiiey are faint and, as for heat loss, do not have tiie effect of tiie convection current of surrounding air. 
Witii heat transfer, tiie heat of tiie principle by which one side moves anotiier side to lead 24firom electrode 2 a tiirou 
a glass substrate to tiie lug plate 2 1 to lead 24b of a panel heater 1 is tiie same as tiiat of tiie 1 st example of tiiis 
invention, and, as for tiie temperature change of tiie tiiermal fuse 22 to tiie temperature rise of a panel heater 1, chang 
like die graph a of drawing 7 . . , . j 

[0033] Here, altiiough tiie connection of lead 24b and a lug plate 21 used soldering, caulking may be used as a fixed 
means like tiie 1st example of tiiis invention. Moreover, on product safety, in tiie case of voltage 1 lOV specification, 
tiie required distance for insulation is forming tiie exoergic pattem 3 of a panel heater 1 in tiie location detached 2mm 
or more, and forming tiie bending sections 2lb and 21c for positiomng in a lug plate 21 furtiier, prevented location g 
of a lug plate 21 and a tiiermal fuse 22, and has secured tiie distance for insulation from lead 24b. It is as tiie previou 
example 1 having described tiiat it is ****(ing) also in tiie viewpoint of temperature detection tiiat tiie location of a 1 
plate 21 and a tiiermal fiise 22 is stabilized to tiie improvement in precision. 
[0034] 

[Effect of tiie Invention] Since a tiiermal fiise and its lead section were mounted on (1) panel heater according to tins 
invention as explained above, unstable elements, such as convection current of air and a change in tiie heat loss by 
environmental temperature, were eliminated, fusing of a thermal fuse was certainly attained at laying temperature at 
time of a panel heater overrun, and tiie reliability over ignition of a product and emitting smoke accident improved. 
[0035] (2) Since a tiiermal fuse and its lead section were mounted on tiie panel heater, tiiose locations were fiirther 
stable witii tiie lug-plate bending section and a tiiermal fiise detected panel heater temperature correctiy, fdlure tiiat a 
tiiermal fiise melted accidentally and energization usually stopped during heating was also lost, and the reliability on 
product use also improved. 

[0036] (3) Since risk of tiiese short-circuiting after thermal fuse fusing, and re-energizing on a heater panel by vHiat 
patterning was carried out so that the required distance for insulation could secure the heating element on a panel hea 
from a thermal fiise, its lead section, and a lug plate on product safety, and the location of these thermal fuses, the lea 
section of those, and a lug plate stabilized by the locating lug of bending of a lug plate is not produced, either, suffici 
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reliance can be obtained on product safety. 

.pi3';q.(4>lH^r^vement.became.stiI^niore^possible.about=thejeUabili^of^^ 

by using adhesives, Ag paste, or an object for ultrasonic solder etc. which has heat-conducting characteristic for 

immobilization ofa lug plate. .... , .,• • r.u „u *u 

[00381 (5) The interconnection cable to a heater drive circuit carries out caulkmg inunobilization of the pomt by the 
plate, and since the lug plate is projected from the panel heater glass substrate, it can also prevent the cable open circ 
with a glass edge, and cable immobilization is not only trustworthy, but it is usefiil to upgrading in a manufacturing 
process, and the improvement in reliability of a product. 

[0039] (6) If there is a crevice for thickness between thermal fuses, since it can mount, it is applicable also to a heate 
for incubation ofa liquid crystal cell (ferroelectric liquid crystal eel) which the product was miniaturized, for exampl 
was explained in the 1 st example of this invention. 

[0040] (7) At the time of a heater heating overrun, fiising becomes certainly possible about a thermal fuse with the se 
point, the inclusion of a heater becomes possible also near the inflanunable objects, such as a polarizing plate 
indispensable to liquid crystal equipment, and it can ***♦ also in the improvement in image quality ofa ferroelectnc 
liquid crystal display. 



[Translation done.] 
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